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(57)Abstract: 

PURPOSE: To test that each path is possible to operate at 
specification frequency by activating the logic of the path from 
a register to a register when the trouble simulation of a 
scanning system is performed. 

CONSTITUTION: A pattern forming part 91 calculates an 
input pattern I activat ing the path of a combination circuit part 
from the output of the register of an LSI 18 to the input of the 
next register and further strikes one clock to calculate an input 
pattern II setting the input pattern I to the register of the LSI. 
At the time of testing, a tester part 93 is used to scan in the 
input pattern II at first and two clocks are struck at the 
frequency of the operating specifica tion of the LSI and a 
result is scanned out to be compared with an expectation value 
92. That is, the logic of the path from the output of the register 
of a synchronous circuit to the input of the next register is 
activated and it is con firmed that each path is operable at 
specification frequency. 
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(57) [tttttt*0>ffB] 

^->-ii^*:^^A^^^-^il^^S<h, 

fitjf e a ^ /< 9 - is 1 1 £ ffiriE»aiiiK k * ap- * > -r > l fc 

* n y^*miSlftaiHlK<Z)ibf^tl:««K!KT2 36iT 
*K:-fe* h U BftieA^|/^-> I *ffflffi»*-&to*EI 
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U 

70 5i5 4A^^-y I S:*«>5fc«)<D»lOfMj|ft*«= 

ttfBl<DM»*{*S:a^WiaA^^*->l Sr^rti"* 
I 

I 4^ai:*5t>t, A^^ 0 ^->I^r^ 



(2) 

3 

t , 

iifctttui, Hfff5^^-> I ^#©»c*5V>TfrlEA^J 
*S*t*:»^irtt, mrlEA^^°^->l bmtiAtl^^ 

^±tr^v^- M:iLTil yv-^T'y z^-j^te 

[111**4] mU'<9-> I £f&^ai±, milH*I^^-fe 
oeDA^iliR^ar-igiRU iSA^Wffi^O 

i) !cfc*3u, msZ'<xyv 5^ .< y/iica«^i;tSo 

fi\ iiulEigiR^aK'bif 9, t L*IfE«=##W«£ £>H 
BufE:£:A*>i-o^-c, toHfti, tt5rK>F^7 

(X) Otfcffi^ib, 0 idfcfcU ^i-o-eofil 

£l (75^0) ic5li9#^XV^i^A^^iS?r 1 (T^M 
0) dlx>9#;t, 3=7^ Xt)^0 (75^1) 

t-fc:fcLfcA;^ov^i±ffi£x(::Mt-&m£m\ ^ 

<D#!5giaSir:}b^-c, flfItE^:A^i'*5V>TmifE^^^^ 
O^.WA^ro^fkcD^ffi-CfliicoA^li^T htr 
7 (X) ro*tffi{cKoTb*ofc*»if 5^SrSI^LTV^ 
<*«**aSr^f6wi:Sr4#«i:i-5»*«2fE*0 40 

[ti*«5] stris^2<?5a^)*{4 : ^^-rs^:^s 

»±> ffimAt)^*-^ I T^JSLfcfiTSrfcoA^Ko^ 
Til fJlEA^J^^-^IKO^^T'fi, ^roA^Sr^-ro 
iit/^fiSKH^U Hf(i2iisa^t5ii:[a8§cDA^i:l±i^ro^ 
KW<&;6 s fc5*§-&\ ftufEA^^-V I T-«(OtltLt 
V ^5 A^J MJfc-f 5 tU t> (Dig. & <£> At) (Dig. >,z m fe-f 5 

[M*Jg6 ] mR.s<&->u±f$.^&(^ 50 
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1) \z®-rm&.¥Wct, 

BtriE->? 3. 1 — -> a yogs, Mism^-^-yriHissow 

^KovT, fcottfiff, fl[*rX*»feo (Till) (' 

Kvh^TOX*»&0 (75H1) CfcfcLtA^C 
oV>Ttti[^X^S-r^Srm\ ^(DgHsJsSrliilfE^A 
t)(D^X'mfe3z{ 1 ¥^ft~<oAMfel> i -£-XX{zM'2X b£ 5 

i5iA^7-> I XVIi*IE»aigK0lSiI1Eu^^^ 
d^n-y^Srllg^oCLirKii;?), -eroA^)^^->- I 
^-^coffi^-g-^-ttlHlggcoA^lfPlw fcfc -5 huIE u v?^ ^ lw 
-fey h^nSJ: ots:At>'<?->'n$;ikibZ,-?tiib(DAt) 
»*Sr8(rii-r4»*l4, hV|«<rro^IC 
XSrttJ^J LT^Stoi: fc* (fe) tife-5-fe/K^m^ffl: 
^07iSliL-, «S|tS:«igi-5»*tt. lTlzSOOfit 

SteL, ^rHi'Pt.* (fc) (JifeS-fe/K^tH^jSr K> b 
^•7 © X £ i-*#«*/H©^- K * T SrfiJffii- 5 r t 

mm 

t y-tkt 1 * U"fafePttfeac'^rs:iiiiL, 
s&mmmoi'Vxfmtifrbft.nuisxfAJjizmz 

Mfr&t>1t®&<Dmiktl:tfi&'<x&1Smt1rZ> i. o f£A 
ti;<9 — > I Ati'*9-> I ^BK^at, 

$*5^b$/?^1 ^fTor £ !C J: 9 to-SrE 
SSoA^lFPtcfcS u^*ir-ts/ h ?t£At)y< 
? — ^\\*-$.*>Z>A?)'*9->U$Lm.^Wib, HtrfEA^J 
^■^->IISr^=5r^yi'>Lfcm, ^ a * * SrfiltfEBSS 



t^T3»a*ii«J:5^4oT*t 0 LSlo«jtXSr 

USES***** 

m^Jt^l #*--kdib*» 
®&*m<o± 

******** 

mi imn*m*>x* * >,**tt iz & < , ^ 

1U> * D ^5*A^^ ?D „ omw 



70 



^0 



4? 
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frit®®® 2 ©✓■?* 6 ©ttstfUEfrsns fc 

****>*iiM&tt 2 ©w ^at^tta^ t^, c w ^ 
^s'M-srt^piig-e, Sot, :buj>^» k< 

***ifclM>*fo*H*|cffifc©A^<*->fcAAi- 

few. »"^#*ia»6a**ixfc W 3e 4K . yhfe0j4l 

7t„ 
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+«. 

S5lBfc*3ivc\ 7ttEIK^-^3t ^x-^SrHBH 
A T% - ;x£j£«ff91 1 £&93a> 3 

^^rl^lTor tCiot^A^^- > I ^LSIO 

*£>£ 0 tit, x* hB#}- N h«(593«:/B^-C. * 
-f^ — VIl£:*3r-Y W^Lfc^, fayfZLSKD 

-CJH^MtirJtlft-rs (92) 0 

ff^Jti-cfesr k&mm-tZTX httxhz, 

MM!) 

a*>'**-> i sk, ^^v^^i^n^ 
a**fo*iais©Ay3K*x.,- Mtfxik<D? uy?*m 

^T*oA*^^-> I l^"T5«a^#^(lIKotti^ 

immm . • »- 

-f-ft;b*> % *«WttSB2|g| (a) ••^$jxs± 5t-si 
x* hi"5 0 

m2m (b) tt^^-^*«o«*H"C&6. IPIH 

@H^>^i — *g>», l4f±i±}^«|3E«F|5-efc6 0 
# — >^4fifc»9ltt. I Rmi&±1&1rZ>tzib<D 

yiW&hftv^t*?, i 
oTt/^-yiI^f>4V^5fe5 0 t£oT. A 
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s 0 ^it, -e^T/u^y ^ositT^«t 9»e>nfcse 

o«r««rA*«*«FSl2^«[x:, tbfESrfM«M-S„ rft** 

SB l Box* h(B93tt^* — ^*J*(fB9lt?^fifc*iXfc 
AA'^-w, A^^-^li&tfW^ttSraitBtSo 

jg2ia (c) h^o^s^site^n y*mx-&> 

6 0 7"* hSi593T*ti. S4"C^^S:ej4{fci-5fcd?)<75A^J 
✓^-V I p ^^OAAtMt5S2^A^/^ 

20 n ^fflV^TA^^^^5^^fe5c h§B93 

jJSLSlfcr^A*^* — ^IISr^*-r^-f ^t5^ LSI 

rt^u^^^K^A*^- vn^^^^nSo 

tit, S5(C*5^r, ^n5/^Sr23B, tH$ T' 
Atl^o ICO^fA^ p ytomW&L*: f ^-rtLfi. 

P5/^oic*>±dS"9 4-COB#ratB-c*>ao Si^oy 
^coi:^±^i9 laot^^rtW v^nfcA^^ 0 ^ — 
>lI(iA^^°^-> I icKbSo ^<DAJ]'<*~ v I fit 

LSKDUiSxfWZfH 1<D? a y 9 XX?}'*# — 
-TSc . A/j^-^II*»foA*^^-^ I 

^-*JiJHI*«t4:H:«-r*t-»Lft^rfc{c*l9, x 



Q 

ft2R9 (d) l4AA^-^lSr*ft5^?-^« 
SB591^Hi^«^:iaT?*>5o Artffl*«5l2<p^*L5A;*> 

^l9±«r*o»jR20tciftrtTejfi"536*if J^SrBl^a 
A*'<# — > I 8r***fc*fc. 

Bfcj , f^P^j o*JgiJSrfT5<^^m**aE»14-e*>6 0 
3tE»l4tt»*-*-5 0 fc L^F^Itt*«F^M:ro^tta&tt 

9immts 0 ^o-r, ®2ia <d> 

(e) ttA*^* — vilSr****:*)^^ — 
v£#»9l(D«&H^*>S 0 A>ft'** — Witt* 

> I fcfcSJ: £-Cfc5„ A*«*»i23&s# 

JfpttS^feS'S ^-v"3 yf^ 0 tti;tJtfc£ttl4j&S-t 

«6j , rife»J , SrWBUU A*«*ttl2<z>& 

m2m (e) |£*1-J:5fc. A;^* — WIS:** 

^3 ^lajr^xL&naA^tt^A^^Sj-i-s^^-^ 
iit*fe5fc«>^fflv>Pjtt5^ife0ijcoiHiKiar*fc5o 

ElCl&^T, DFFl, DFF2,DFF3tt*-ft^ixD*-f :/<0 7 y 
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7^795/^ *ny*as c lkffl^A*£n5i:. 
^^3i^±^i9{c £ torA^ffi^^X-^75 5 i?^ b£ 

i/7h7<) ha^s0^*>5, DFFl^si^tt^ir W>- 
(SCAN- IN) x — *#A;ft£*U DFFl<£>s0ttDFF2<7)si[;i 
A^£ft. DFF2^s0ttDFF3(Osi^A^jSJx, DFF3<£>s0te 

QU±2A^jy-hg3^A^, Q2tt2A*y- hgltf>A 
70 *U Q3tt2 A^y- bg2(DA^T*fcSo £fcQ2tt g 2<DA 
;£Kt>l&gc<*ftT^£o glO(±S^^g3(Z)ftil^CQA^^S 
iRSft. g 2C0(±S^li:g3C0tfcl^(ig4OA^^^oT, 
g4(^ttl^fiDFFl^A^^Dn^JgjBcSttTV^5o g4<£>ttW 
(ix-^T^ h-Cfc3o */cDFF2<Z)A^D2tt^gPtf>kA 
A^tLS *ENABLET*fc 9 > DFF3<Z>A*JD3tt0*ffl5J&> b A*J 
^nSDATA-INff-^-efcSo -ftefr-h. S3 El (a) T? 
tt, DFFl,DFF2,DFF3ftt/v 5 ;**^^/£U gl,g2,g3,g 
4»4l|a#'frt?*iaK»»-»JCB-*'5. **LT, DATA-IN* 
^■i * ENABLE* **S*MBA*, DATA-OUTff #36^<RSffl 

i: LTQ2,gl, g3,g4,Dl(^^^*%x.5o 1^6 0^ 

CO'SftSrF (Fall) cr>te^-C^S.L, 0^??1^^ 
±#9£:R (Rise) <^E#"C*|&i"So mja!cO/^^^J^ 

«at^t*5v^-c, gi^w^j. g 3cota^> g 4 

(Offiy3^*(OF*fcttRdSe«-r*o ^J^{^. Q2^FT 
fcSii^ttgi^m^fiR, g30W^)(iF N g4(Dffl^f{i 

S3i (b) fi/^ — v I t^^ — ^IKO^rt^WS: 
*i-«*lliJ*o3lsilt«H-e*)«. WH^iav^, x«K 

Sta^^^i- 0 Bi.BOfi-tiiW, «*«ii:fto-C5te 

^ JK»l**b8ttQ2*Sl3a*bO, -T^fc^Fi:^ 

ftLfc4i^^^-^fi!c^]IIST\ «#9^&16tt. Q2 

^](iT*fcSo JS#l-ei*y-fcr y b*«KJ: !9!USS^« 
ft*nfcttl»-C*>*. 5tyF*Ktt, A^gg^SPl2(D 
02te»J6-*-«fl|4Hia*^^O*&j*4: LtFCB^Jn 
So ifc, ffl*t«E»14tt^^o»^i: LroODUcR^ 
V>LfiF^jf-^}55e«$nsr iSra«5o Q2^F"C 
h%m&\UZ. glcotU^fiRT*fcoT, ^> ^nw^co 

50 3,4fi^^-> 1 «r**i-sfc«exo*«**iBt?*>a. 
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Atlt LTteQ2£W£Ql,Q3,DI (DATA-IN) , *E (* 
ENABLE) ^o^l^MSSI^ t£oT. 2(7)4 

(j:l^)Ht)O<i:{)^:$)5QlS:0ffi5fet*0(:$«t 

5o Q2^F<7)B#{^glii-?:OR$E^R^^^ 

ix, &y^XStt-t£oTg2fi 1 £ft£ 0 g2(£>ffl;^l 

Tfcftfi, Q20FteglTRirftoTg3£riiigLJ; ? 

SflS, Ql/^OT&S/ctf). g3<DtH^{-{E*i±-f, Ql^O 70 

^cfcoTgS^ttWte 1 dft5o t^oTg3(7)Hi^fil K«fc 

oT^BC-T^^^BU glCDltit} (Dl) teOT^ISrrS^ 

bBo^fts, taSo-c*j»tt rjfejfcj tfts 0 trt^* 

fiQlSr 1 t-«i«o :nM#3t*5. rcoa#teg2<7) 

m^ittxTfe 9 . g3coffl^(iQi^ i -cs>5a>e> g i<E>f±i*j 

ttMMSfiSU F£ft£ 0 g3J±F-e*>5*g2^X-e*« 

"CI, F"C*S. reO^glttR, g2J*Q3^0Tfc6/^ib 
lt*9, g3(OFSrg4fr*3l^Te«***wi^4 9, 

Ql,Q2,Q3^11O^>Jbl00i:S{ti"S, -Tftfc>*>. Ql^ 

1 , Q3dS0©fM#?i«)*{*T"CQ2Sr 1 0 £260:3* S 

S5TU y-fes/M£J;!K «l#?J*f*S:MS-*-ao Qi.Q ^ 

2, Q3fi, * d Srflofitr^HO-C\ iT o # — 
> I <D100Tft< Tfift bftV*(DT\ -Tft:fr^Q2/^FT 
fc5i:VMtftl><£>T\ A^J«**B12ttQl = l f Q2= 1 . Q3 

f£o 0 *fcm*tdaiE»i4tt^n!y^sr9o-c, 

ftl^Wtftl^T. Dl^l, D2^0 N D3^0 <0\&t)$k 

•9g3(DTftJjCOA^^ i £ft5 e Q2fi 1 TfcS^ibglOtB 40 
*jte0£ft«9, g3^W*lilt*fc^ g 2^a**iQ33d5o 
t?fc5^bl-efc5 0 t£oTg2, g 3(DtbJ^^*iw 1 Tfc 
S^bg4O|iJ^tt0 £ftoT*f#6 £ft5^Jg#5 (DDI 

•er.T\ «#7i:8T% ftfcO/** — >- I ZWim'tZo 
3SS7T*tt«#4<75flK#i: LTQ3S: 1 {^-T^ 0 Ql, Q2, Q3 
*Sl,F, lT-fcS«-&trglCOa/|ttR x g 2COttJ^^Q3^1 
T>fc5a>feQ2£>FSH2»LR t ft 0, g3C0ttt*HiQlri* 1 
T*fc5^e>glORS:e«LF tft^o g2tf)R £g3<0 F T 50 
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g4^|±J^ttg3<DF^#V^-CDlttl -CjfcflJrt-So t£oT*J 

1 <D±mtt^mr*&z^ttmw-rz> 0 -rftfr 

*>«#8-CttQli:Q3^X^t>ift)^ Wl^ttiil^i: 
* w T\ 3S# 9 12kl*3^TQ2rtS R Tfc 3 

ot, gi^F. -tna^ttxty -ty h*ixfctt«-cfc 

So 3g#lO^*3V>"C, QlOXSr0ir^x.5i:, g30tH^ 
^ttMMt^i iftoTitrioT^Kci-Sc t£oT g 4<£> 

W^tO-CjfeBfcL, g3«BU DlttBOtfto-CftiJWtt 
Bfcj iftSo f:t\ «#ll^*5V^TQlS:0^fe 1 Jr-f- 
5 C l {rJ:oTg3(7)tti^(iRi:ft5o b^*>ifi&<D 

m*HtQ3^x-e*>*3&»e>^ xtfcot, ^otg^a^ 

/u=f y XJ>Sr£ &Jcal#i2»rii*-c*neil^^xSr-0lr 

irtr«t g 2^W^j^ l i:fto-Cg4(iftii^(7)A^^fHS 
■r^rirlrft^, g3cotti^(^R^eML, ^rcDtti^^F 
l^-TSo -rft^^Dl^F<bftoT r^g^j ctft^o *# 
13**6 16tt^* — >II«r£j*-*"*o 3lSl3li3S#12{^*5 
V^TQ2)55R^fcS^b^^±^5^f<?5jKJg(^oS:Q2^SlJ 
ST. ci y^*A5 <h 1 t-ft6^*trD2^ 1 

-TSo t^oT, WJJB*{*ttQl f Q2 f Q3*SlOO-e*>9, Dl, D 

2,D3(iiio[c-r-5 0 nndsy-fe^ Ktttt-cfcSo ^^<t 

5ft*f*T% T/v^ty XASr^#14tCit^TV^< gl 
<Dtb^*iQ2(7)jSteT*)S^?> Is g2CDttJ^^Q3(DSKT 

fos^e? i . g3<^tti^jtiQi^ i -cgi^ i -c**a»fc o, 

Dl (g4) f^g3(^ttJ^|(OSteT*>oT 1 £ft£ 0 U**L N 

D2iD3fiioi:ftS-<#ir i:5^x, XTfcSo 
^im^^niT^f&ctftSo ^:-cii:r^=fyxA 

5o rc^B#D3^0Tfcs^b^i:ft€)o fttcr/i-^y 

X^SrJS#16tCjt*T, *ESrX^)*ib0^^^5^D2A 

fo^o HK7^=ry x^sritaT. ^#17^*5 

V^TD2$: 1 -rft*?^, * E Sr 1 \zrttl\£ , Dl.D 

2,D32iiSiloi:ftoTfi£5bi-5o i"ft^^^ d 3/ ^ SrAti 

So 

f3H (a) <D\B\&\ZM~f I t^^->II 

(b) co^ffi^JicS^^T*^^^^^, -r^ 
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tjvm-fc&siox'froo -tfttoh* (b) <s>Jg#i 

l^fF^ftZXtKOm, i-f£fr>h. Q1 = 1,Q2 = 0,Q3 = 0,D 

i=0,*E=it^5 o r^^-yoH^^rtW 

> ShS^li^ * <Z>ffi"C*> 5 ^ bQl, Q2, Q3T*£> £ 0 

tt, DI=0, * E = 1 T'fcot, Uv***<Z>J*JStt:. Ql = 

1, Q2=0,Q3=0-CfcSo rco^lST*. ^nj/^^S; 
l«Att5i:, u^^^AAft H3I3 (b) (7)Jg# 
17^*^n5^t-> D1 = 1,D2=1, D3= Otfc^^b> U 

^*<ort»tt, i, i,oK»ki-a. ^MBA^ttaeftL 

Q1 = 1,Q2 = 1,Q3=(K T^ffl5A;fttf>DI=0, * E = 

ia*-fr*>*iaiB«>a*g4i4, otfc§ 

^A^Ciot, DFF2<£>A^te 1 > DFF3COA^I^0T- 

2, Q3f«ft-efto, i f ot*<bi-«o rtt^sn^S-efc 

£ D i"/«C^*>, Ql=0,Q2=l,Q3=O£SIE L< 

-fey h Stifcd^i^SrH^So ttWift^y^ 

J^±c^;* h»(^l3i (d) <o@Kiai-«tS»f^ 

Tfi, Q1 = 1,Q2 = 0,Q3=0-C*)5o 

* p y^/^* l*«:tfc«JHJStt f "CA^J"T5i:Ql = 
1,Q2=1,Q3=0 4:45. ^(Dt^mm (d) 3 
^ g 4(^ttS^*i> l^&0I^SEfti-*o Sot> D1 = 0,D2 
= 0, D3= 0 CO^tlfiT^ P y ^ <7) 2 36 S ^tt«^* 

h£ftS 0 D3lif-^^^Od5ty bSii.5 0 t£oT 
Q1 = 0,Q2=1,Q3= 0 lilt^^t^T * ht 

So 

SblcEJl±<o«if^Sr!B3H (e) &m^X*4 

ts T^>*#©RW5:K#J!Si-5. (1) tt 

W:/Lfc<k#<^RlST*fc5 0 Q1 = 1,Q2=0, Q3 = 
0 f DI= 0 * E= 1 tftoTV^o glCQtB^fi 
Q2^0T*fc5^e>, lTfeSo g2(Oa^«Q3*SO-e&5 

T*&£ 0 rWDlHSiSLTV^c D2tt. 1 X'DZlt, 0 
T'foSo I^lt*l#@(7)^n^^^ (2) (Dtif&X 
AttZtlZo r^B#COU^^^)A^fiDl,D2,D3T*fcS 

a>e>, *n^»rt?u-c O) c^^n^ct^^ qi=d 

l,Q2 = D2,Q3 = D3<t&S 0 Q2tfQfrt> 1 WEfl7*-5 0 
(4) , (5) , (6) T*»^*?-fria8S^*|-LT,Q2 

a>*ft:a*e»i-5. (4) T*f*Q2(£^ffc<Dfc#>, gi^i 

^bOt^ftU (5) T?glSE{t(Ofc«>. g375SO^bl 
tit, (6) -Cg3(D^t(Dfc«). Dl^l 
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^b0l^fci-5c *Lt, (7) "C2#@^p^^ 

tfA^^ns. -rsi^ (8) -eDFFia*Di=o«r»5a 

/uT'Ql^ i o fcXfbi-*. (9) ^^t^T^h 
-f£££<2><fcliStfSQl=0, Q2 = 1,Q3=0 £&5o 

Ki, 2A^J^- H:BHt#, 2A^^«l«t*4i 
S<7)T\ ^<9 3gLigfflLT4A^oSStt^^f^So * 
fc , NAND/NORtiAND/OR Sr S(E-t* 5 „ 
70 «ttf2A*7yKy- h©5V^±i:*>52A* 
7>K^- hf±Path-Primitive0)Kfflffi£ ( 1 ) "C^ 

^fS]^/^±^^v^A^fflT-^tg^i-S 0 ff^colE^O 
tt* traSfii:<£> ^ — U"</K 1 fi/»f l^/K R 0 ^ 
KO^it. FUl^bO^BL XliO^l^^ 
B0l*O-Cfl!3RtfSifcflfc. Blttl-C«*^ifeBJcS:**-r5o 
Y |± 0 1 a» F ti>tf^W(Dtf;mX3b £„ #4*|-c* £ 

«*«[©a«S:8^*Iix.-C3brs/ h fc-*--6fc 

**AS4DftV\ Etefc 9 rcoKS 

*fi, ^°^JiOA^*^T*?S^A^ffl!l^0T*^>S^!c 
{i/^±coA^*T-^R, FtfcoTt 0 -WfeBJrt- 5 ^ i: 
C^^o ^^i^afcv^A^SHT-^ 1 tfcSS^C, 

ioA^s^R, F(ir > k^- h (Dm&izm, FxBM-t 

S 0 ^^±<^A^S^^X, B0, Bl, S * b i> 
mCX&Zo /^±^4^A^ffiWRtJ,5I^|: 
J<7 11, ^°^_t(DA^ffi^^RC0B$(-(±RT'$)S^> «»Jx. 
ii N /N 9 ^_h^A^iffi^^FT^S#^^iiT> K^- h 
oA*S^(iOT«t5o l©t5 4 2A^7yK 
h^^J-rSSafit^^Path-primitive, -r*to*> 

/^±t*V^2 AtiT> Ky— hCIILtlt Non-p 
ath-primitve/«tSafiS* (2) ^#^.6>ix5o 

r^KT»l4, t^b^-^AAS^COtfeM 

^ <OA*«-T-fcR.F35SAixfia*ttR,Ffcft5 0 —J5<DAtl 

& i -efesa^tctt. i^A*^x-c*54btfiiJA 

liXi45 0 ' 

(3) f*2 A^^-TCOPath-primitive^SCa 
(IStfcSo 2A^^-T<^4i^fct4^±coA^l«^-C 
ft^*^A«f^0tfc5I^C, ^°^±<^A^iffi^ 

WR, F^tti*Jre»i"So ^^ O ^±^A^IaT-T*^V^^C0 

^i©A*iWR,Ftfcott IT'MtSo '**± 
i^jfcv^A^iffl^R-CfeSii'&irii, /^Ji^A^^T- 
50 ^ROB#{wl4RT*fcS?5^ F ^X^BO^BlT'fcS^IC 
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^4@ (4) It 2 A;^T<E>Non — path — primitve. 

»4H (5) ttK(EEllS+*fo%>r oSEfflffi 
^T-fc^o v^-^ 14 1 **fc i * K 0 SrWty- b 
■C*>4*^ Path-Primitive, i-ftfc>*>, — > I £r 
**S»^*a«[*ttR^A**nfci:#F, F^A 
ASnfci#i:R, xcoirtlix, B0<E>i£l4BU BHD 
<b#(4B0 N YcD<b#f4Y N 0, #J^f4^7— T*fe 
5 C Non — path-Primitive-t"^^^>, — >Il£;£j5Sc 

-rZ>M&ia*±0<Dk% 1, l^i^O, R<£>££F, F 
(D£#R, X(Di:#X, B0(7)<b£l N Bl£>i:#(K Y<7) 

£5H (a) tt*38W^««OJW3ffiH-eJB5BI (b) 
W(Da;l7D- (D^o y^H"C*>5 0 1^0 (a) , 

(b) mjai^-CA^asMK, IH4a?* — > I 
Kv'* a. L — v" 3 V&U3i4f!£*icD^ — V{::*H-6[H]SEg 

urv^s^Sr^i-ft-s-e***— Katr**, ifeift, ^ 

BH, ^^Iig^^a*{l4rA^gii^^l2{ra*PU, 
Jfi^^to^rlUKv'^ a v-3 Vl3te/>^ — V I 

^4re^5^Sr««i-^)o — ^IIfl>£j*B*fc»4 

h<75»j^af4-r-<T^^±{c?iv>y— h^to^ 

lT£ 0 A*«*»12^H:a** — I' I <Z>^^^{4A^ffi 

>S|S13^ffiAi-So *<Otz$>s i§#llHjgg2l£^LT 
A*«*»I 3&»bO«»*:»*ltU*i-5o Sfc, 
vil(^*fig©fc«>irAyjffi*»ll35 s »f^b. — ^<E> 

s 0 is 3m (b) ©W5-c«-r±5^. «#4tv^ 
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filSrF&l^LRKH^-rSo ^H^lS^fr I *Cfco 

a ^ms-aw— htati&fcjEzti, m^6K^£ti 

5<fc5M, g i, g 2,g3<z>ffl;W0ll<t SGoT. tfc* 
70 i^^^n^tOTfcSo #A*8!5RSS(4A^^'<^ 

Six5 0 »SR^*5V\T5fe»Ufcl*^r4/<y^ h?y^t 

4ofcB$^J4^tB"C*>5i:to^9, rjx«rttJ*HaEtt 
i4iiiI*ai-£ 0 3FWtttl^^r4«*«:S(rai*-e:«. 

-vii(©^B#^^^rflg^ii*asnfcB*f4, 

>l *r«*i-S*- K(rA8 0 IS 3 HI (b) 

fcv^Ttt, 3S»6 (r*3V^^^ — ^IlSr^"t*5r-i:*4 

— W «rffi<Ofc<Bfc:*;iTV^5 0 — I (Dgjl^^lr 

— >J4fiq9EU4v^wi:dSBEW*ii*o «x.Jf. 

LRise^i*J^Sr.i:*A3Bo■CV^5 0 ^313 
(b) CDJS#4T^4Q1,Q2,Q3^1,F, 0T^^i:V^9^* 
^ftKDSTU Dlt^R^figSn, /"«^©»^*3V^ 

K-ctt*3iE*fl=iifc«k*»ii'e«aE 

tS 0 »*»IlH:A***»IO^^-^-e«[«>*3eL 

fB LFICOV>T{40, R{^OV^T(4l ^SSt^o ^'J^ 
tfS3i (b) l^^V>T, «11, 12^jol>T, 
yi^^^tL, Q2<DR^Dl5gT-t^Fi: LtfiitSr 
t(^5tjf5 0 ?ny#fcAnft*::o^-yi# 

^blTS-^SEft^^S- Q2f4RT'fo5^^ j ecoB«r^{[i:i: 
ITOCU 5/^^rAnfcf^ l |£fcfe<K-CI4VM4 
^V^(D-eD2^4 1 <h ^ 5 ««13j5SWJ»*{* t 

x.b*L5o *LTtME*II#4A*«*»I«>^# — ^t? 

gStSo ^^ct 5f-UT3S#14, 15, 16, X7kmAsX*'< 
^-^il^^Sn^o ^^-yiii^py^SrA 
Jx5 t^^ — ^ 1 i-ft 3 5 0 - ; eLrQ2lCjoV>T 

f4o^e> i \zmt-rz>h<Dx*h% 0 t^fts^^-^ 

50 I ^ft5:iJ£tS^t*ttl^STe»t§c ^o«t5i: 
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*38WK*3^Ttt. ^fjx^i^^- KI^*5V^Tfc*fl= 
■ty h©*J»«flr*:A***»12Ki8« 0 flU ^*Tfm 

i6@ll £^H<0i)!UIia5r$3l9 (a) <£>H5£#Jtr 
gl,g2 f g3,g4tt*3l2 (a) »c**ixfcJB**t>*EII5 

nAA»*»l &t*A*a»K»II£ IT, 51^05821^ 

^gglgS I Rtmoffi^tt^rftWi 5oi 7ioTV>5 0 
A*«**I AOTlOWAtt*-- KKioTWlSixS 

5o Ha*-frfc*iaB^ttQl f Q2,Q3dSA**il, DI£*E 

tc#Lr»!RShfctti*«*30SAy3a*»l2OA*asi8 
» 6 HOA*^* — >**ElB^»f^*:* 7 BSr/Bi^ 

mifcRwi-*. i7i (a) temzm (b) ■ 
i ©4*-e*>«^e>a«iaB2ittA*«si!» i fflji-Ba* 

t^5o 1 i-^-T ct 5 (^Q2^r F tcmi£-fZ>c Q2^F 

£*&*^;fc>i2:lHlSg<£>g2<E> 1 -DCDAtl tgKDAJji^ 
*3V>tQ2^Fi:4oTA*Sh5o A^JfiEfKS I 
f&Offl^Ql,Q3, DI, * EfiXtfc^^f), g2C0f&(OA^Q 
3ttX, g30— Jj<DAt)&QlX\ g3<DttLjjC07<t>\a*gl 

g2(0ttJ^Jtt I Trfc 19 , g3<£fcti;>3ttg3£>— J^^Xt* 

g4(OttJ^ttDlt?*>5^bDl= Yt Lt^tS I KA^S 
ns c tft3£» nir^»Y*ir^^ tt^tv^^Sr 
I ffiOKilfci-t- S c A*fll*» I Ji^a^ I b^F 
0§-Cfc5 t v> 0 5 r. <t t:: «fc 0 2 ?)#tf©-f 

s±5(i> Bi-efco-cifeHk-r*. «cUA«*»itt 

fc»*»lttDl{CY. t^WWoRffi-efcSriS: 
TQ3£r £ ib!" 0 d"t~£ 0 -tZ>tMtfRktg:iXj$.$H'te 50 
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m®&2i*At}mmmi<D#;m, «SE*n^a*s:A^ 

©»9}&;iSo «#5K*3V^T, 01,02,03***1^:1x1,1, 
0i:i-Si:a*'&to*iaB(DUJ*g4ttOi:*5, «S5 
C0D1= l^Si"5fc**»i:*S. r*lttQ2<Z>Ftf>e» 
ftpTIIBKi- 5 I tt*J«*iL53SS, — ^II*s 
£fifc£*i*l^fc&S*^5. ifcoT. 
yKO^-KCA^ "f JtetofeA^asRS I , 

SS7B (b) f4*#4 0tttt-C*>5 0 i-*fc%Ql* s 

i»OUAI4Ri:4oT, I I * s fifc5b"e 

S7i (c) «3l#6CO«t<iT*fc5o 1-ftfc>*>. 
6fi/^- VIKO^fiJc^a^SS^-efcoT, Assists 
n^tH^j^Q3, Q2, oitt-t*i**io, 1, n^H5£*n-C^s 
^ Dii * Efix^jRffi-efcSo Ktt>^*-vii£> 
tt«i*fc**»&A*«**iiojs**sa***>itiaB^ 

A^lTSo 022*1 t?*>Si»bglwm*ttO. g2tf)ffl^tt 
Q3^or*fc^^b 1. g3<7)ffi;^ttgl^O T'fcS^b 1 i: 
45„ ttoT. g4lltt 1 ^A;>j£*U DlttO fcttS, r 

^fr-cfcSDi, D2, D3^i, 0, o-c&s r. t (i^^lEH^n 

g4(D|i|*36«Ot?*>S^e>K1»SilTl^«Dl= 1 ^ 
RLtfStSp Sot, jfe»*r**i-6^FRrilB«rA* 
asR»«irilj8ii-5 0 ftte, A*«*»l^m*tt^* 
I ©4*tf**Lfc*^"CO*#4^S*lS-r5Ql f Q 
2 f Q3<^ffitr*>51 f F,oatrDI f * E^X.MDVZM&ttit) L 

^7g] (d) tt*#7<7>3Rffi-e*>5o JS#7ttSft. 

S:fflV^So *#7ttQl^i, Q2#f, Q3^1 
C4ot^^ Dlt * EttXT*fc5c A^S^SS l^w 
ne><^ttJ^^ig^digS2lS:^ LT#£^^Ih]SS13^^ 
i^5 0 gl(Otti^ttQ2^FT-*>S^bR^^5 0 g20 
tt}^JttQ3^ 1 -cfco-CQ2*SFT**>5^bRi:^5o g3^ 
W^JttQl^ 1 T?fc5^&g3(DA^^RSre*LfcF^?a: 
5 0 tSoT, g4[-ttR £ F/^A^nS^-CBU -t"3tet> 
lt?*ot*SS[t«. W8fc»*i"5fc*l^ A 
^jggm^I ttQi; Q2, Q3, DI, *E^X, F, X, X, Xi: ^otffl 

So r^i:^, Q20FSre«i-5*f*tt?iV\ 

^*fmxhZ>zbtfWW'fZ><ox\ /<?-^uc*i 

So 

^70 (e) ttJS#9^^ffiT'foSo Q2255R(-@3£S 
kti:Z>&, Ql^XT^foSfc^. g3C0tU^tt^F^C0Y. g2 
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Ift-t-Sfcfe, **inr»o-CQlSrl^**S, :i<^£ 

t4ot**t5. r©*#12(Dtt»3ftS»7ia (f) "C 
fcS Q A*»»»I«>a*a<Ql3J«l\ Q2^R, 

wdijJsx, *E^x-e&s 0 w(Dir^«a^^iEissir 

A**i^*m*S:fflv^5^:gl<D^^^^ttQ2^RT«>535>& 
FirftS, g2<OttJ^jttQ3d5 0T**)5d^ 1 t?*>5o g3^ 
fflrtttQia* 1 t»gloHi** s F'Cfc5**bRi:4a. t£o 
Tg4<D fct|# tt Fi:fto TJSH*<btttt*«fi»t" S - 4: * 

S 0 

JS#i3fc»<5 0 ^7 [H (g) tt«i3©«1B-CA** 
*»IlRt/**»II*J^*nfctttt"C*)6. W12-C 
#*oft>l^&, Ql#l, Q2**<K Q37^0£v^ftJ&j 

tt\ Dl,D2,D3^^n^m, l,0-CfcSr.i:SrfaitL"C*5 

gl,g2, g3*S-tiX*iXl f l,0t?*>5r. fcicft«9, g4(D 
mJimi-ftio'tbdlfc l irftSo L?5>LD2{iX^*tffi"e 

*>DI*Xd^OtrSx.So wnSr3E^TtD2(iX<^** 
-e*>5^b^FW-C«>*o t£oT*«*«:BKiS'*i\ *E 
S:Se>tw0^^x.5 o EtOtfcSi, D2J&S0 
fe^ejJi:ftS 0 

m7m (h) fiJS«i7^ffi-c*>So At>mm%s2<D 

W^ilQl,Q2,Q3,DI, * EdM, 0,0,0, KDVtl&XfoZa - 

g 3t b h\coxh%frb i. g 3(^ttj^*igi^ai^^ i , 

QlOffl^d5lX**)S^e>0-efcoT, g4(7)m^{il £ft 
So t£o-C\ Dl/^lirftSo Sbl^DI^O, *E^lt' 
fcSIi^b, D2,D3te^ft^;ha f 0£ftS o r.JXI±fiR5b 

ssk-rso 

£ 8 Hi* Art«5*»<0^- K * * r <D«*H-Cfc So 

(a) t*Atimmm<Dzf*vi?m, (to tt*©»fwi 

So ^SB^tffi-eH^IS^W^HX-CfcSo MD.2=0}ri: 
^activeXfcSISOtU^^, S8@ (c) iOT^n^J: 

MD. 2= inactive -efc 5 IS^W^jli, MD. U OK 
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J: «90,R,F, l(0l^ftj&>fcHJ£SJx5o ttWtfe£«fll4<Z> 
h9y^«*BtrktcHiU Btrk= 
00£> t # A*«*»ttlflf^ Lft V \ Btrk = 01 <D b # A*J 

sawrjty-fc* f-rs (-r^rois^w^^x^-r 

S) o Btrk = 10Ot#A*«*»ttBtTit-r5o Btrk=ll 
(Oi:#A*a!SR»tt«iii-*fe*>^y^ F7^t5. 
^r^D (CR,CL) ft. A^^Sl-fc^Tactivetfto 
TV^SIS (MD.2=0) (^ttSSrfiltSo CRttS»J:9 
fc(^IS^a^^i--<TXT-*V^#, liftSo CLteg 
JO ^±5*^VSra*UTV>5Isa«*>5t#, lift*. 
*t>;£cDIS (ISo) c^CRA^filfi 1 . *t>*^IS (I 
S n -i) (DCLAXmtO tt5o 
«*tfArt«*»**»8B (b) O^Si^feStt 
(t^TO^ Kff#MDi=0O0i:-rS) . iifril-r5« 
£\ X*tb^UTV^5*t&^fc5IS(^W^«[*V4:'t- 
So CR= 1 SrA^ltfc^ ^ox^ffl^jl 

-t^SIS 9 <£>U^£0 ir-TSo f£il-fS«£\ V4rtH^/ 

LTv^sst^T^fosis^a^fa:^ 
— iV 

(K(E) b L> -tifr«fc «9^i^^SIS(7)tti^i^Xi:-rSo 
1-ftfc>*>, CL=0£A^LT:fc»9 , ^oOSrW^UTt^ 
SIS 6 ^ttJ^f* 1 i U CL=0«:A*lLT*5!9, £>o l 

msm (c) (d) *n-enA^ai*«^#-fe 

T'^So CRiCO^ n s/^ttCRi-i^b 1 bTy h^'ltffi^rS: 

So Jtif*i:*tJ:5l^ MliO^U CRi-i^ 
J0 a <7)i#, -t LT> MDi= 1 * * ^> t # J-CRi a bt£ 
So CRi-i(D^ffiiC^feb"r, PGi**0*fcttl©4:#* 
LTMDi = 0 * *CQir#(-CRifil iftSo PGi^x*C& 

So 

/^o,^ . y^rff ^Btrk3&*00<^t ^(OPGili: a b 
ftSo KfB#MDi^ 100(7) bt. *\^X'<y? • 

y^fi*Btrk*S00T»*Jtixtf, PGite0£&S o K 
ff -g-MDi^lll^t £T\ ^O^f:, Btrk*500-Cft*ttL 
^ ff, PGifil iftSo MDi^llO, Btrk^00T'ftV>i# > P 
GifiF drftSo MDi = 101,Btrk^00T*ftV^#PGi^Ri 
ft So MDi^o * *,Btrk^01(7)i:#^PGi = fiXi:ft 
V. MDi^o * a X?%$E<D?Gi = XX\ CCi=l*,Btrk = 
10<^i: t^WGifia iftS 0 L TMD i <7) JtiiL tf 
0, -t LTaffi^PGi^a.Btrk^lO^i: ^OPGi^a 
i:ftSc MDi = 0*0T% S^SE^PGi^ 0 tfcot^ Btrk 

(DPGifil tftSo 4^l> S.4C0PGi^0,CCiOTffi^5/ 
1 Oir^lw&cDPGittO, aftWPGidSl, CCi^Tffi 

5^ try M*o<^£ £#:<DPGifix, aftcoPGi^ 1 # 
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Gi^x <D t £ X% CCi^ * * <o t # ^tt&GQPGiteX £ ft 
£ 0 MDi^O * 1 T% ^oBtrkriUlT-fc^-aSr 

t$\CO s affi^PGi^l.CCiOTffi^^ 1 T*£>S£ 
*1, PGi^0TCCi<OTffitf y t>ri*Otf>i:#X. PGirt* 
0,CCiOTffitfty h^l<D<t#^(K PGiJ&SX-CfcoTCC 
iri** X ift£ 0 

I9@lii3i (b) ©#«^H«*fl=fc£riM-« 

1 8"ettQ2SrFtC@^i-5fc*ISi(OMDiS:110^ L 
TV>5 0 *fc3g#5^b6-ettQl f Q2S: I fri-5fc*IS 0 
tklSi^MDiSrllUrL, Q3S: 0i--t"5fc«)IS2OMDiSrl00 

Ji# 9—16T*tiQ2SrR^"t*6^*> ISi^MDi SrlOlJ^' 
U 3S#13^bl6-CH, QlSr 1 ^"f-SfcfelSo^MDiSrll 
1MU Q2tQ3Sr0^i"Sfc«)ISii:IS2OMDiS:100i: L 

JB10H (a) tt**WO^fr«iao7t3— HtffcSo 
S2lK*5V^T^^S:K£+ao i-ftte*>^* — > I V>K- 

ftfc r^gjsbj -c*fcS*^ir{iS23(r»«9, ^^^iiw 
fcft©WJ*?j*f*0»^Srffo-C, S24T-^->-II<£>£ 
ritSrfT^o fc L'<# — viI<D^#^#ft^»^ft*> 
*>5pBT«-C*>5»'fr^ttS22^jilo-C^*-^ I 
£S*tT5o S24T^^-^II^^^ fi g5bLfcJl^ 
i-ftt?*>*P^3fBa*nfc»^^tto 

SB10EI (b) li/^R£S2HC*5l«fflfi7 o-ffc 
S Q -^x.&n*:^^^*^#^^±»-ftv^— hi'** 

fc/^«)*&jS«rR^FIcKSi-* (S25) 0 

!i?10[l (c) I ^£rt©tt«S22fc#+* 

:7a— E|-eS>5o S26^*5V>r A^/co 5 S 
$>5fcO % i-ftfc^X-efcSfe^^b. loooA^Srii 

^ft^Sr/flV^So S28K*3^T* '^IMMZFfcl^LR 

ai^-efcsftfetf, i o>38jLS:ia*o-*~5 (S2 

9) 0 t L/--c*>*ft&fi* -zjm&tfhzfatfofrzs 

S31^^^ 0 -tL-Cfttftffl, ffiSrXA^O (75^1) 
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